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Abstract

Background: Patients with end-stage kidney disease face high mortality and morbidity after dialysis initiation. Transitional
care units (TCUs) are typically 4- to 8-week structured multidisciplinary programs targeted toward patients starting
hemodialysis during this high-risk time in their care. The goals of such programs are to provide psychosocial support, provide
dialysis modality education, and reduce risks of complications. Despite apparent benefits, the TCU model may be challenging
to implement, and the effect on patient outcomes is unclear.

Objective: To assess a newly created multidisciplinary TCUs’ feasibility for patients newly started on hemodialysis.
Design: Before-and-after study.

Setting: Kingston Health Sciences Centre hemodialysis unit in Ontario, Canada.

Patients: We considered all adult patients (age 18+) who initiated in-center maintenance hemodialysis eligible for the TCU
program, although patients on infection control precautions and evening shifts were not able to receive TCU care due to
staffing limitations.

Measurements: We defined feasibility as eligible patients completing the TCU program in a timely fashion without additional
need for space, no signal of harm, and without explicit concerns from TCU staff or patients at weekly meetings. Key
outcomes at 6 months included mortality, proportion hospitalized, dialysis modality, vascular access, initiation of transplant
workup, and code status.

Methods: The TCU care consisted of I:1 nursing and education until predefined clinical stability and dialysis decisions were
satisfied. We compared outcomes among the pre-TCU cohort who initiated hemodialysis between June 2017 and May 2018,
and TCU patients who initiated dialysis between June 2018 and March 2019. We summarized outcomes descriptively, along
with unadjusted odds ratios (ORs) and 95% confidence intervals (Cls).

Results: We included | |5 pre-TCU patients and 109 post-TCU patients, of whom 49/109 (45%) entered and completed
the TCU. The most common reasons for not participating in the TCU included evening hemodialysis shifts (18/60, 30%) or
contact precautions (18/60, 30%). The TCU patients completed the program in a median of 35 (25-47) days. We observed
no differences in mortality (9% vs 8%; OR = 0.93, 95% CI = 0.28-3.13) or proportion hospitalized (38% vs 39%; OR = 1.02,
95% Cl = 0.51-2.03) between the pre-TCU cohort and TCU patients. There was also no difference in use of home dialysis
(16% vs 10%; OR = 1.67, 95% CI = 0.64-4.39), non-catheter access (32% vs 25%; OR = 1.44, 95% CI = 0.69-2.98), initiation
of transplant workup (14% vs 12%; OR 1.67; 95% Cl = 0.64-4.39), and choosing “do not resuscitate” (DNR) orders (22% vs
19%; OR = 1.22, 95% Cl = 0.54-2.77). There was no negative patient or staff feedback on the program.

Limitations: Small sample size and potential for selection bias given inability to provide TCU care for patients on infection
control precautions or evening shifts.

Conclusions: The TCU accommodated a large number of patients, who completed the program in a timely fashion. The
TCU model was determined to be feasible at our center. There was no difference in outcomes due to the small sample size.
Future work at our center is required to expand the number of TCU dialysis chairs to evening shifts and evaluate the TCU
model in prospective, controlled studies.

Abrégé

Contexte: Les patients atteints d’insuffisance rénale terminale (IRT) sont confrontés a des taux élevés de mortalité et
de morbidité apreés linitiation de la dialyse. De fagon générale, les unités de soins transitoires (UST) sont des programmes
multidisciplinaires structurés d’une durée de quatre a huit semaines pour les patients qui amorcent des traitements
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d’hémodialyse pendant cette période a haut risque de leur prise en charge. Les objectifs de ces programmes sont d’offrir
un soutien psychosocial, de dispenser une formation sur les modalités de dialyse et de réduire les risques de complications.
Malgré les avantages apparents, le modéle des UST peut étre difficile 2 mettre en ceuvre et son effet sur les résultats des
patients n’est pas clair.

Objectif: Examiner la faisabilit¢ d’'une UST multidisciplinaire nouvellement créée pour les patients qui amorcent des
traitements d’hémodialyse.

Type d’étude: Etude de type « avant-aprés ».

Cadre: L'unité d’hémodialyse du Kingston Health Sciences Centre (KHSC) en Ontario (Canada).

Sujets: Nous avons considéré que tous les patients adultes (18 ans et plus) qui avaient commencé des traitements
d’hémodialyse d’entretien en centre étaient admissibles au programme d’UST, bien que les patients qui faisaient la dialyse de
nuit ou qui faisaient 'objet de mesures de prévention contre les infections n’aient pas pu recevoir de soins d’'UST en raison
de limitations de personnel.

Mesures: Nous avons défini la faisabilité selon que les patients admissibles terminaient le programme d’UST en temps
opportun sans besoin supplémentaire d’espace, sans signe de préjudice et sans préoccupations explicites de leur part ou du
personnel de 'UST lors des réunions hebdomadaires. Les principaux critéres d’évaluation a 6 mois comprenaient la mortalité,
la proportion d’hospitalisations, la modalité de dialyse, I'accés vasculaire, le début de I'évaluation a une transplantation et
I’état de réanimation cardio-vasculaire.

Méthodologie: Les soins d’'UST consistaient en des soins infirmiers |:1 et de I'éducation prodigués jusqu’a ce que la stabilité
clinique prédéfinie et les décisions de dialyse soient satisfaites. Nous avons comparé les résultats de la cohorte pré-UST qui
avaient commencé I'hémodialyse entre juin 2017 et mai 2018 avec ceux des patients UST qui avaient commencé la dialyse
entre juin 2018 et mars 2019. Nous avons résumé les résultats de fagon descriptive, accompagnés des rapports de cotes (RC)
non corrigés et des intervalles de confiance (IC) a 95 %.

Résultats: Nous avons inclus |15 patients pré-UST et 109 patients post-UST, desquels 45 % (49/109) ont complété le
programme d’UST. Les raisons les plus couramment invoquées pour ne pas participer au programme d’'UST comprenaient
’hémodialyse de nuit (18/60; 30 %) et les mesures de prévention de contact (18/60; 30 %). Les patients UST ont terminé
le programme en un temps médian de 35 (25-47) jours. Nous n’avons observé aucune différence entre la cohorte pré-
UST et les patients UST en ce qui concerne la mortalité (9 % c. 8 %; RC = 0,93; IC 95 % = 0,28-3,13) ou la proportion
d’hospitalisations (38 % c. 39 %; RC = [,02; IC 95 % = 0,51-2,03). Aucune différence non plus dans [I'utilisation de la dialyse
a domicile (16 % c. 10 %; RC = 1,67; IC 95 % = 0,64-4,39), I'accés sans cathéter (32 % c. 25 %; RC = 1,44; IC 95 % =
0,69-2,98), le début de 'évaluation a une greffe (14 % c. 12 %; RC = 1,67; IC 95 = 0,64-4,39) et le choix des ordonnances
de « ne pas réanimer » (NPR) (22 % c. 19 %; RC = 1,22;1C 95 % = 0,54-2,77). Le programme n’a regu aucun commentaire
négatif, ni des patients, ni du personnel.

Limites: L’échantillon était faible et I'étude présente une possibilité de biais de sélection étant donné I'incapacité a fournir
des soins d’'UST aux patients faisant I'objet de mesures de prévention contre les infections ou qui suivaient leurs traitements
de nuit.

Conclusion: Le programme d’UST a accueilli un grand nombre de patients, et ceux-ci ont terminé le programme en temps
opportun. Le modéle UST a été jugé réalisable a notre centre. Nous n’avons pas observé de différences dans les résultats en
raison de la petite taille de I'échantillon. D’autres essais a notre centre sont nécessaires pour étendre les places en dialyse
dans 'UST aux quarts de soir et pour évaluer le modéle UST dans des études prospectives et controlées.
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Introduction

The increased vulnerability of patients with end-stage kidney
disease during the first 3 months of hemodialysis initiation is
well known.! Transitional care units (TCUs) were developed
with this sensitive period in mind and are gaining momentum
in Canada and the United States.!* These dedicated care pro- ~ Corresponding Author: N
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provide more intensive nursing care (ie, 1:2 nurse to patient
ratios) and more consistent multidisciplinary care, aiming to
reduce the psychosocial burden of dialysis initiation and the
corresponding risks of hospitalization and death.!

Despite these hypothesized benefits of TCUs, studies
evaluating TCU models of care for patients starting dialysis
remain few in number, with a recent systematic review sug-
gesting the potential for an increased uptake of home dialy-
sis, increased noncatheter access, and reduced mortality.’
Due to the low rates of home dialysis and noncatheter access
at our center, we piloted a TCU in June 2018. Here, we
describe our experience along with patient outcomes at 6
months after initiation of dialysis.

Methods

We conducted a before-and-after study at Kingston Health
Sciences Centre (KHSC) from June 2017 to March 2019.
The KHSC is a tertiary hospital in Ontario, Canada, and the
regional renal care program for South Eastern Ontario. Our
hemodialysis program serves approximately 400 patients on
in-center hemodialysis spread among the main hemodialysis
unit at Kingston General Hospital and 7 satellite units. We
also have a home dialysis program of 100 patients and per-
form 25 to 30 kidney transplants annually. We obtained eth-
ics approval from Queen’s University Health Sciences &
Affiliated Teaching Hospitals Research Ethics Board prior to
study initiation, which waived the need for patient consent.

The KHSC TCU program was designed in 2018 in
response to low local rates of home dialysis and noncatheter
access, 2 key quality metrics that might be improved by
TCUs as shown in previous studies.* It is a 4-week program
with 1:1 nursing and a multidisciplinary team. Week 1
included pharmacist, social work, and dietician review in
addition to nephrologist-driven goals of care and advance
care planning discussions. Week 2 included dialysis modal-
ity education by a specialized nurse educator with a focus on
home dialysis modalities, dialysis access planning, and
wound and foot care assessments. Week 3 included trans-
plant eligibility assessment and referral. In the last week,
assessment was made of whether predefined clinical stability
markers were met, which included achieving dry weight, no
incidences of intradialytic hypotension, presence of long-
term dialysis plan, and agreement among the TCU multidis-
ciplinary team that the patient was stable and ready for
transfer out of the TCU at a weekly meeting. Once these
parameters were satisfied, patients transferred to the main
hemodialysis unit, satellite hemodialysis unit, or started
home dialysis training based on their goals of care.

We considered all adult patients (age 18+) who initiated
in-center maintenance hemodialysis eligible for the TCU
program, including those switching from a previous renal
replacement therapy such as peritoneal dialysis and trans-
plantation. Cognitively impaired and frail patients were also
considered eligible for TCU care as they were felt to still

benefit from home dialysis modalities such as assisted peri-
toneal dialysis.® Patients on infection control precautions and
evening shifts were not able to receive TCU care due to staft-
ing limitations. The TCU program was implemented in June
2018. We compared outcomes among a pre-TCU cohort who
started dialysis between June 2017 and May 2018 and TCU
patients who initiated dialysis between June 2018 and March
2019. The post-TCU time period was further divided into
patients who entered the TCU program and those who were
unable to join the program (eg, no shift or nurse available),
with outcomes also compared between these 2 groups.

We defined feasibility of the TCU model at our center as
enrolled patients completing the TCU program in a timely
fashion without additional space required, no signals of harm
(ie, mortality, hospitalization), and without explicit concerns
from TCU staff or patients at weekly meetings. Key out-
comes measured at 6 months after initiation of hemodialysis
included mortality from any cause, proportion hospitalized
(defined as nonelective hospitalizations), dialysis modality,
dialysis access, initiation of transplant workup (defined as
one documented visit with a transplant nephrologist indicat-
ing clearance to start transplant work up), and code status
(defined as the patient’s wishes regarding resuscitative mea-
sures in the setting of cardiac arrest).

We summarized baseline characteristics using descrip-
tive statistics. We expressed continuous variables as the
mean (standard deviation, SD) or median (lower quartile
(Q1) —upper quartile (Q3)) and categorical variables as fre-
quencies (proportions). For each outcome, we also calcu-
lated unadjusted odds ratios (ORs) and 95% confidence
intervals (CIs).

Results

From June 2017 to May 2018, 115 patients started in-center
hemodialysis (pre-TCU), and from June 2018 to March
2019, 109 patients started in-center hemodialysis (post-
TCU). Of these 109 patients, 49 (45%) entered and com-
pleted the TCU. The most common reasons for not
participating in the TCU included evening hemodialysis
shifts (18/60, 30%) or contact precautions (18/60, 30%).
Other reasons included a combination of availability of TCU
chairs, nursing availability, and patient transportation chal-
lenges. Baseline characteristics were largely similar between
the pre-TCU and post-TCU groups, including predialysis
care, defined by any visit to our multidisciplinary chronic
kidney disease clinic in the preceding 12 months (73% vs
65%). However, diabetes mellitus as a cause of end-stage
renal disease was more common in the pre-TCU group
(Table 1).

Of the 49 patients who entered the TCU, all completed the
program in a median of 35 (25-47) days. All 49 patients
received 1:1 nursing care for the duration of the program and
were cared for in the main dialysis unit without the need for
additional physical space. Informal comments at weekly
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Table 1. Baseline Characteristics and 6-Month Outcomes for Patients Newly Started on ICHD.

Pre-TCU launch

Post-TCU launch

Pre-TCU TCU patients
(n=115) (n = 49) Non-TCU patients (n = 60)
Baseline characteristics
Age in years, mean 65 (15) 66 (14) 66 (15)
Male sex, no. (%) 71 (62) 25 (51) 36 (60)
Ethnicity, no. (%)

Caucasian 104 (90) 43 (88) 53 (88)

Asian I (1) 0 (0) 1 (2)

Indigenous 9(8) 6 (12) 5(8)

Other I (1) 0 (0) 1 (2)

Primary cause of ESRD, no. (%)

Diabetes 64 (55) 23 (47) 16 (27)

Glomerulonephritis 9(8) 9 (18) 12 (20)

Renovascular 10 (9) 2 (4) 6 (10)

Polycystic kidneys 2(2) 2 (4) 1 (2)

Other 25 (20) 12 (25) 21 (35)

Unknown 5(4) I (2) 4(7)
Comorbidities, no. (%)

Diabetes 73 (63) 26 (53) 33 (55)

Hypertension 91 (79) 43 (88) 40 (67)

Myocardial infarction 22 (14) 9 (18) 5(8)

Stroke 9 (8) 5(10) 7 (12)

Heart failure 30 (26) 13 (27) I'1(18)
Previously followed by CKD clinics, no. (%) 84 (73) 32 (65) 38 (63)

Outcomes at 6 months
Access, no. (%)

CvC 86 (75) 33 (67) 45 (75)

AVF 16 (14) 10 (20) 7 (12)

PD catheter 13(11) 6(12) 8 (13)

Dialysis modality, no. (%)

ICHD 103 (89) 41 (87) 51 (85)

Home (PD and HD) 12 (10) 8 (l6) 9 (15)
Transplant workup initiated, no. (%) 14 (12) 7 (14) 7(12)
Hospitalization, no. (%)

First (within 6 mo) 44 (38) 19 (39) 24 (40)
Deaths, no. (%) 10 (9) 4 (8) 5(8)
Code status

Full code 93 (81) 38 (78) 53 (88)

DNR 22 (19) 11 (22) 7 (12)

Note. ICHD = in-center hemodialysis; TCU = transitional care units; ESRD = end-stage renal disease; CVC = central venous catheter; AVF =
arteriovenous fistula; PD = peritoneal dialysis; HD = hemodialysis; CKD = chronic kidney disease; DNR = do not resuscitate.

multidisciplinary team meetings were positive of the new
model of care.

We observed no differences in mortality (9% vs 8%; OR
= 0.93, 95% CI = 0.28-3.13) or proportion hospitalized
(38% vs 39%; OR = 1.02, 95% CI = 0.51-2.03) between
pre-TCU and TCU patients. There were also no statistically
significant differences in choosing home dialysis (16% vs
10%; OR = 1.67, 95% CI = 0.64-4.39), having noncatheter
access (32% vs 25%; OR = 1.44, 95% CI = 0.69-2.98), ini-
tiating transplant workup (14% vs 12%; OR = 1.67, 95% CI

= 0.64-4.39), and choosing “do not resuscitate” DNR orders
(22% vs 19%; OR = 1.22, 95% CI = 0.54-2.77) (Table 1).
When we compared post-TCU patients who did and did
not enter the TCU, the outcomes for non-central venous cath-
eter (CVC) access (32% vs 25%; OR = 1.45, 95% CI =
0.63-3.35) and initiating transplant workup (14% vs 12%;
OR = 1.48, 95% CI = 0.49-4.41) were similar to the pre-
TCU versus TCU patient analysis. There were also no differ-
ences observed in the post-TCU launch cohort between
patients who entered the TCU and those who did
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not participate in the TCU with respect to choosing home
dialysis (16% vs 15%; OR = 1.11, 95% CI = 0.39-3.12) and
choosing DNR orders (22% vs 12%; OR = 2.19, 95% CI =
0.78-6.17) (Table 1).

Discussion

Our small before and after study demonstrates that our TCU
model is feasible to institute without additional dedicated
space and with some redistribution of nursing resources for
the 4- to 5-week duration of the program. All patients who
entered the TCU completed the program in a timely fashion
without explicit concerns from TCU staff or patients. These
initial experiences support continuation and expansion of the
TCU model at our program, as we await a large sample size
to adequately assess patient outcomes, experiences, and
cost-effectiveness.

While our sample size was underpowered for clinical out-
comes, other dedicated care programs found modest effects
on home dialysis and non-catheter access.**!° For example,
the systematic review by Attalla and colleagues reported that
TCUs increased the odds of home dialysis fourfold and the
odds of arteriovenous access twofold, although pooled anal-
ysis was not possible due to study heterogeneity.’

There was initial concern that patients would spend too
much time in the TCU and consume nursing resources for
several months, but this rarely occurred. Most patients com-
pleted the pathway in just over 1 month, and few patients
could not enter the TCU due to lack of nursing availability
(outside of evening shifts). Although patient and staff feed-
back was not formally collected, unsolicited comments were
highly positive of the TCU experience.

Strengths of our work include the comparison of all inci-
dent patients on maintenance hemodialysis over a 2-year
period and the availability of goals of care data that are often
missing from similar TCU program reporting. We hypothe-
sized that DNR status could increase in the TCU model due
to planned nephrologist-led goals of care discussions in week
1. Our study also has limitations. These include the small
sample size, potential for selection bias, and lack of multi-
variable adjustment. While isolation precautions and eve-
ning hemodialysis were limiting factors for TCU participation
at our center, they may not be in other TCU models at other
sites. Furthermore, despite similar baseline characteristics, it
is possible that TCU patients were inherently different on
several unmeasured factors such as self-management, care-
giver support, and adherence.

Based on these initial results, future directions for our
TCU program include expanding availability of the TCU
to more patients, especially those on evening hemodialy-
sis shifts and under infection control precautions. Future
areas of study for our program include evaluation of the
physical and emotional functioning of patients as a result
of TCU care.

Conclusions

We found that a goal-directed multidisciplinary TCU model
with 1:1 nursing care was a feasible program to institute for
incident patients in our hemodialysis unit without additional
physical space. Future studies adequately powered to detect
clinical significance and cost-effectiveness are needed to
assess the impact of the TCU model on robust patient out-
comes. Potential evaluation strategies should be pragmatic,
considering stepped-wedge and registry-based designs, both
of which have been successfully used in the hemodialysis
population.'!:1?
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